Mississippi State University

Scholars Junction
Seed Technology Papers

Extension Service (MSU-ES)

April 2021

Seed Processing and Storage Facilities for Tropical Areas
G. B. Welch
James C. Delouche

Follow this and additional works at: https://scholarsjunction.msstate.edu/seedtechpapers

Recommended Citation
Welch, G. B. and Delouche, James C., "Seed Processing and Storage Facilities for Tropical Areas" (2021).
Seed Technology Papers. 173.
https://scholarsjunction.msstate.edu/seedtechpapers/173

This Text is brought to you for free and open access by the Extension Service (MSU-ES) at Scholars Junction. It has
been accepted for inclusion in Seed Technology Papers by an authorized administrator of Scholars Junction. For
more information, please contact scholcomm@msstate.libanswers.com.

,

"I

Seed Processing and Storage
Facilities for Tropical Areas
by
Go Burns Welch and Jo Co Delouche
INTRODUCTION
One of the critical problems facing mankind is that of
feeding the world's rapidly expanding population o Statisticians
estimate that the world population will double within the
next 35 yearso . At the present time .~~ approximately two-thirds
of the world ' s people have insufficient dietso Hunger has
stalked mankind for centuries ; however ~ the problem will become
more critical in the next decade as the popula.tion approaches
the maximum that the earth's resources can support under present
technologyo Unfortunately , the highest rates of population
increase are occurring in the less developed areas least able
to increase their food supplyo
One of the major approaches toward a solution to the hunger
problem is the development of improved crops adapted to condit i ons
in the less developed countries o . Improved varieties , resistant
to diseases and responsive to increases in fertilization and
water supply , are basic to a productive agricultural economy o
Tests in sub-.t ropical and tropical undeveloped areas have shown
that yields can be increased, as much as 50 percent, from the
introduction of improved seeds al.oneo New and superior varieties,
however, can make their intended contributions to agricultural
productivity only when seed stocks of such crops reach the
farmer varietally pure .~ in a viable condition, free of noxious
weeds .~~ in adequate quantities at the right time .~~ and at a
reasonable cost o
Adequate quantities of improved seed of field crops can
usually be best supplied through P-roduction in the consuming
areao In this way , the needed seed stocks can be supplied
with nominal transportation and distribution problems o
Effective and efficient multipl ic ation of improved seed
require a relatively high input of modern technical pract ices
and facilities. Seeds of hybrids and improved varieties s i mply
cannot be satisfactor i ly multiplied , processed , and distributed
by traditional methodso Attempts to handle product i on and
processing of improved seed in the traditional manner generally

result in :
( 1) long delays in getting the seed to the farmers;
(2) consistent seed shortages ; (3 ) low quality seed ;: and (4)
varietally mixed seed . Farmers will ~aon lose confidence in
a seed improvement program that does not supply them with an
adequate supply of consistently high quality seed.
An orderly, effective, and efficient seed improvement program requires not only land and production facilities but also
seed drying , cleaning , handling , and storage facilities.
The
latter represent technical inputs with which technicians i n the
less developed countries have generally had little exper ie nce.
Assistance and advisory services are usually necessary to
determine requirements to design facilities to lay out and i nstall equipment properly , and to train techn i c i ans in operation
of the facilities.
Since 1958, Mississippi State Univers ity has been under
contract to the U. S . Agency for International Development to
provide technical ass i ~tance in the area of seed technology to
cooperating countries .
During nine years of work under this
contract , technical assistance has been provided to many
countries in Latin American, Southeast Asia , South Asia, the
Far East , and Africa.
This paper is concerned with some of our experiences in
determining requirements and designing facilities for drying
and storage of seed in tropical and sub-trop i cal environments.
DETERIORATIVE PROCESSES OCCURRING IN
SEED DUE TO EXCESS MOISTURE
One of the major problems in providi ng high quality seed
in a tropical area is maintenanc e of viability and vigor.
High seed moisture content is probably the greatest singl e cause
of loss of viability and vigor in seeds .
Because the climatic
conditions in humid areas seldom al low seeds to dry to a safe
moisture content under natural co nditions ~ they must be dried
artifically soon after harvest ing ,
Even though the seed might
be sufficiently dry at harvest i the moisture content of te n
increases to unsafe levels dur ing storage . Thus we need to
know what are safe moisture contents, how to dry seeds t o these
moisture contents, and how to des i gn storage facilities to
maintain a safe moisture content during storage .
Let us take a look at some of the deter i orat i ve processes
that are directly related to seed mo i sture content .
If seed
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moisture content is higher than 35 to 60%, germi nation begins.
From this range down to 18%, heating can occur sufficiently to
kill the seed where there is insufficient aerat i on . Thi s is
due to the high rate of seed respiration and activity of
micro-organisms. Mold growth can be a problem in seed that
have a moisture content greater than 12%. This is particularly
true if the seed are broken or cracked.
Storage insects can be a problem ~n seed above 8% moisture
content. Below this moisture content, many insects and
particularly weevils cannot reproduce .
Thus , it is evident that the higher the seed moisture
content , the greater is the danger to the seed. One might ask
if seeds will gain moisture to an unsafe level after they have
been dried to a safe moisture content. It is entirely possible
and happens quite often. The moisture content that seeds assume
during storage is a function of the relative humidity and
temperature of the air surrounding the seeds . When the vapor
pressure due to the moisture in seeds is different from the
vapor pressure of the ambient atmosphere, there will be an
exchange of moisture between the seeds and the atmosphere. If
the vapor pressure inside the seeds is greater than the vapor
pressure of the atmosphere, the seeds will lose moisture to
the atmosphere. The opposite effect will occur if the vapor
pressure of the atmosphere is greater than the vapor pressure
inside the seeds . This exchange of moisture will continue
until the seed reach an equilibrium moisture content at which
time there is no further exchange of moisture . The equil i br ium
moisture content of several seeds at different relative
humidities and at a constant temperature of 77°F is shown in
Table 1.
Table L

Equilibrium Moisture Contents at Different Relative
Humidities .
Moisture Content :

Relative Humidity
(Per Cent )
Barley
Corn , YD
Rice, rough
Sorghum
Soybeans
Wheat, white

(Wet Basis ) in Percent

15

30

45

60

75

90

. 6.0
6.4
5.6
6.4

8. 4
8.4
7.9
8.6
6.2
8.6

10.0
10.5
9.8

12.1
12.9
11.8
12 . 0
9.7
11.8

14.4
14.8
14.0
15.2
13.2
15.0

19 . 5
19.1
17.6
18. 8

6. 7
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10 ~ 5

7.4
9 . 99

19.7

DRYING
If the deteriorat i ve processes such as heat i ng and mold
growth are to be prevented , t he seeds must be dried to 12%
moisture content or less. However , it is usually not necessary
to dry seeds belo~ 4% even for sealed storage. Extreme dryness
can induce dormancy in some seeds and increase susceptibility
of seeds to mechanical damage . There£ore, the mo i sture
content should be between 12% and 4% depending upon the kind
of seed , how they will be stored , and bow long they will be
stored. Seeds at 12% moisture can be stored satisfactorily
for one year. For longer periods , 8 to 10% moisture is better.
Between 8 to 4% moisture, seeds can be stored safely in airtight containers .
There are two major phases in seed drying . In one phase ,
moisture is evaporated from the seed surface . In the ot her
phase , moi~ture is transferred from inside the seed to the
surface.
The rate of evaporation of moisture from the seed surface
depends upon the difference in vapor pressure between the
surface and the surrounding air. When the air around the
seeds . gains moisture as the surface loses it , the vapor
pressure difference becomes less un~il l i ttle or no dry i ng takes
place . Therefore , for drying to take place, air must be moving
past the seeds so that drier air is continually replacing the ·
moist air around the seeds .
In humid localities and cold climates, the relative humidity
is often so high that seeds cannot be dried to a safe moisture
content with natural air . When this condition exists , the
vapor pressure gradient between the seed surface and surrounding
air can be increased by heating the air being blown through the
seed which increases the temperature of the seed and also its
vapor pressure o Increasing the temperature of air also increases
its water-holding capacity. For example , if the outside air
having a temgerature of 80°F and 60% relative humidity is
heated to 95 F , the relative humidity will decrease to 38%
because , although the actual moisture content of the air has
not changed , its water-holding capacity has increased , there by decreasing its relative humidity .
Even though increasing the temperature of the drying air
lowers the relative humidity which allows more rapid and more
complete drying , there is the danger of injuring the seeds by
using too high a temperature. The maximum temperature seeds
-4-

can withstand depends upon the kind of seeds and their moisture
content. A low drying air temperature should be used f or seeds
of high moisture conten~. Table II gives the maximum temperatures that have been found safe for drying field and vegetable
seeds at different moisture contents .
Table II.

Safe temperature for drying seeds at various moisture
contents.
Seed Moisture Range

Drying Temperature

Over 18%
10 to 18%
Under 10% .
In tropical areas , the temperature of the natural air is
often near 90°F or above . This natural condition may not allow
raising the temperature to reduce the relative humidity enough
to dry the seeds to the desired moisture level. This is a
common problem when drying onion and melon seeds. When this
condition exists, the seeds can first be dried to equilibrium
with the natural air . Then a dehumidifie r is used to reduce the
relative humidity of the drying air to a · level necessary to
dry the seeds to a safe moisture content.
Thus far, we have discussed drying from the standpoint of
transferring moisture from the seed surface to the air . There
is also a problem in the movement of moisture from inside the
seed to the surface. The movement_ is rapid in some seeds while
in others it is quite slow. For instance, for rice , the rate
of drying is done slowly in two or three stages . If done in
stages, the rice is stored from one stage to the next until
the moisture is uniformly distributed again through each kernel.
Slow drying prevents cracking and checking of the ou t er parts
of the seed due to drying and shrinking while the inner part
remains moist . This cracking of the seed may produce abnormal
seedlings or kill the seed .
DRYERS
Sack Dryer ~ The major food crops in tropical areas are
rice , wheat , corn , and beans. Because most of these seeds are
put in burlap bags when harvested , a bag type dryer is suitable
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for drying moderate amounts of seeds or where many small lots
must be dried.
This type dryer simplifies housecleaning and
reduces the chance of contamination with seeds of other
varieties.
Bin dryer : The bin dryer such as the circular metal bins
are quite suitable for seeds handled in bulk and for corn
shelled before drying . The bins should be equipped with conveying equipment to allow easy loading and unloading .
Column dryers:
Column dryers are particularly suited for
drying large volumes of seeds such as rice and small grains.
The seeds are allowed to flow downward at a slow rate through
a vertical column , and past an air chamber . At the same time ,
the drying air is blown horizontally through the column of
seed.
Three to four passes through the dryer are usually
required to dry the seeds to a safe moisture content .
When drying high moisture rice, the moisture content is
reduced to approximately 18% during the first pass . Then
about 1-1/2% is removed in each successive pass until a safe
storage moisture content is reached.
Closed circuit dryer with dehumidifier:
If a dehumidifier
is used for controlling the relative humidity, it is necessary
to use a closed circuit dryer so the same air can be circulated
through the seeds.
In this way, the desiccant is removing
only the moisture the air acquires from the seeds and not the
large quantity of moisture contained in a large volume of
outside air.
The dehumidifiers commonly used in storage applications
consist of two beds of desiccant about four inches thick.
While one bed is drying air from the storage room , the other
bed is being reactivated . This is accomplished by passing
outside air , which has been heated, through the moist bed to
drive out the moisture . - A humidistat can be used to control
the dehumidifier to maintain the desired relative humidity.
Power and fuel for dryer : Electric power 1s the best
source of power for driving a drying fan .
If it is not
available, the fan can be driven by a stationary internal
combustion engine or tractor .
Fuel for supplying the heat for a dryer is sometimes a
problem in these areas . Even though fuel oil is often available,
its use is often prohibited due to the cost and distance fran
supply to the location of the dryer .
-6-

When .petroleum type fuels are not available , a dryer that
can burn local fuels such as wood ~ rice hulls , or cattle dung
can be -used o Furnace-type heaters that utilize these fuels are
available from manufacturers or can be constructed on the site
from masonry and steel materials o
Dryer controls : The heater for a dryer can be controlled
by either a thermostat or a humidistat o The controlling device
is simply placed in the airstream as it enters the air distribution system after leaving the drying fano
The humidistat is generally considered the better of the
two devices o It senses the relative humidity of the drying
air and controls the heater to mainta~ the desired level of
relative humidity o Once the humidistat is set for the desired
level of humidity , it can be left alone o
The thermostat maintains control of the relative humidity
by maintaining the drying air at a selected temperature o
Because the atmosphere may fluctuate considerably ~ it may be
necessary to reset the thermostat once or twice a day to maintain the desired level of relative humidity o
STORAGE CONDITIONS TO MAINTAIN QUALITY
After seeds have been produced and up-graded by proper
drying and processing , they must be stored in a suitable
environment to retain this high quality o The seed moisture
content and temperature during storage are the two major factors
that influence seed longevity o
The results of a storage study in which sorghum seed were
stored at ·different relative humidities and temperatures are
shown in Table IIIo These data show that the relative humidity
has a more pronounced effect on seed longevity than temperatureo
The data also indicates that as the moisture content of the
seed increases , the temperature must be decreased for safe
storage and vice versa o
There are three general rules of thumb that are commonly
used in seed storage : (1) for safe storage conditions longer
than one season y the sum of the percent relative humidity plus
temperature in degrees Fahrenheit should be near 100 ; (2) for
each one percent decrease in moisture content , the storage
life is doubled; and (3) for each 10°F decrease in temperature,
the storage life is doubled o According to these rules , seeds
stored at 8% moisture content will maintain good viability
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twice as long as seeds stored at 9% moisture content. Seeds
stored at G0°F will maintain good viability twice as long as
seeds stored at 700F . There is also a complementary effect
between the two factors; therefore 9 theoretically, seeds
stored at 8% and G0°F will maintain good viability four times
as long as seed stored at 9% moisture and 70°F .
CONSTRUCTION OF STORAGE ROOM
To provide good s t orage conditions , we must begin with
a room tightly constructed . It must be well insulated and
provided with a good vapor barrier to reduce or eliminate the
movement of water vapor through the walls, ceiling , and floor.
Moisture will migrate instantly from an area of high vapor
pressure to an area of low vapor pressure . It is, therefore ,
important to begin a dehumidification operation with an effective
vapor barrier . Because a higher vapor pressure will exist
outside a dehumidified room , the vapor barrier should be next
to the outside surface of the insulation. This will prevent
the water vapor from condensing within the insulation.
Doors should be fitted with gaskets to reduce infiltration.
An air lock at outside entrances should be provided to reduce
air chan ges particularly where there is heavy traffic in and
out of the room . All openings in the walls and ceiling for
conduits , pipes , light fixtures, etc. , should be well sealed .
CONTROL OF ENVIRONMENTAL CONDITIONS
IN A SEED STORAGE ROOM
It was mentioned earlier that raising the temperature of
the air would decrease the relative humidity . Conversely, the
relative humidity will , in many cases, increase when the
temperature in a seed storage room is decreased . Therefore,
some means must be provided for controlling the relative humidity.
The relative humi dity in a seed storage room can be controlled
by mechanical refrigeration , a dehumidifier ( refrigerat i o~t or
desiccant) , or a combination air conditioning and a dehumidifier.
Mechanical Refrigeration Dehumidification : Dehumidification
by mechanical refrigeration operates on the principle that the
water vapor in the atmosphere will condense when it comes in
contact with a surface at a sufficiently low temperature.
This is basically the same reason that moisture will accumulate
on the outside of an iced tea glass . The temperature at which
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condensation occurs is referred to as the dewpoint.
To
accomplish dehumidifica ti on with a refrigeration system , the
cool in g co ils must be a few degrees below the dewpoint for the
de sired c ombinat ion of relative humidity and temperature.
For
example, s uppose we wish to maintain an atmospheric condition
of 60°F and 50% relative humidity in a storage room .
Referring
to a psychrometric c hart , we find that the dewpoint for this
combination of temperature and relative humidity is 40°F . The
refrigeration system would be des igned to have a coil temperature
a few degree s below the dewpoint .
Theoretically, any time the
relative humidity goes a bo ve 50% ~ moisture will condense on
the coils and drain out unt il the relative humidity is decreased
to 50% .
Let us now consider another examp le in which the desired
atmospheric conditi ons are 40°F and 50% relative humidity .
Referr ing again to the psychrometric chart, we find the dewpoint
to be 25°F wh ich is below freezi ng . The moisture that collects
on the coils will freeze and build up a layer of ice on the
coils .
When the system is operating with a coil temperature
below freezing, it is necessary to provide some type of heating
system to defrost the coils . The system can be controlled
with a time clock to stop the refrigeration compressor periodically and turn on the heat system to defrost the coils.
Des iccant dehumidif ier: Another method for controlling
the humidity in a storage -room is by the use of a desiccant
dehumidifier . This type dehumi d ifier operates on the principle
that the air in the storage area is passed through a bed of
dry desiccant such as silica gel . This is a highly porous
hygroscop ic material capable of absorbing as much as 40% o f
its own weight i n water vapor . This type dehumidifier was
discussed ear lier in the sect i on on dryers .
A factor not to be overlooked is that a desi ccant dehumidifier will add heat to the storage room .
I n some cases , the
temperature of the air b eing drie d inc reases as much as 30°F
to 40°F , in pass i ng thr ough the drying bed . This is due to
the latent heat of adsorption and se ns ib l e heat gain from
re-activation of the desiccant .
If this results in an inside
temperature higher than des i re d , some means of removing the
excess heat must be provided . This can be accomplished by
air cond iti oning or a water-c ooled heat exchanger in the discharge duct of t he dehum idifier .
Refrigeration dehumidifiers : The self-contained refrigeration dehumidifier is also satisfactory for controlling the
relative humidity in a storage room . However, it becomes
-9-

inefficient at temperatures below 65°F and relative humidities
below 40% . This type dehumidifier will also libera te hea t
and cause an increase in the temperature inside the storage
room unless used in conjunction with a supplemental air c on ditioner for cooling .
Combination of cooling systems and dehumidifiers : ThA
desiccant and ~efrigeration dehumidifier mentioned can be
used quite sat i sfactorily when the desired relative humi dity
is below that which can be maintained by the cooling system .
The .cooling system will maintain the desi r ed temperature an d
will remove some of the moisture from the air . The dehumidifier
then reduces the relat i ve humidity to the desired level .
SEED PROCESSING AND STORAGE FACILITY FOR HONDURAS
Determining Dehumidification Load : The following examp l e
gives the procedure used in estimating the dehumidifying and
cooling load for a storage room in an air conditioned warehouse in Honduras . The warehouse contains five rooms 40 ft .
X 32 ft. X 12 ft . The building is constructed with concrete
block walls, concrete floor, and steel roof trusses . The
exterior and interior walls are 12 and 6 inches thick,
respectively , with 3/4-inch smooth plaster on both sides . The
ceiling is 1 X 6-inch center matched lumber . A film o f
polyethylene was placed under the floor and wood ceilLfig for
a vapor barrier . The polyethylene was tacked and sealed wit h
mastic to the wood ceiling , . The mastic seals the nail holes .
An adhesive vapor barrier was applied to the walls . The rooms
are insulated with two inches o f styrofoam . Air locks a re
provided at the exterior entrances to reduce infiltration .
The exterior of the building is painted with a water proof
paint . This particular facility utilizes a combination of
air conditioning and refrigeration dehumidification .
It i s
used for storing seed corn . Two crops a year are produced in
this area ; thus , the maximum storage period is six months .
Because this would be cons i dered short time storage , an i ns i de
atmospheric condition of 75°F and 50% relative humidity was
selected .
A.

Estimate of dehumid ific a ti on load
1.
2.

Volume of warehouse unit
( approx . 40 ft . x 32ft . x 12ft . )

15 ,3 6 0 c u . ft .

Estimated capacity - sacked seed
( assumption : 30% space in unit for
seed )

2 , 000 qq .
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(cwt )

3,

Moisture content of outside air
(based on 90°F and 80% R , H,

1 . 71 pints
per 1000 cu . ft .

4.

Moisture content of inside air based
on 75°F and 50% R. H.

. 68 pints
per 1000 cu , ft .

5.

Quantity water that must be removed
by dehumidifier

1 . 03 pints
per 1000 cu . ft .

6.

Estimated infiltration of outside
into storage unit ( based on 10 air
changes per 24 hours)

4 , 450 cu . ft .
per hour

7,

Amount of moisture to be removed
per hour from infiltrating air

4.60 pints
per hour

8,

Amount of moisture loss from seed
in storage unit

6 . 00 pints
per nour

9.

Summary
a.

Amount of moisture to be
removed from air continuously

4 . 60 pints
per hour

b,

Additional amount of moisture
to be removed during first 4
weeks ( loss from seed )

6.00 pints
per hour

During the first four weeks after the storage uni+ s are
filled , the dehumidification load is 10 . 6 pints of water per
hour or 254 pints per 24 hours .
A Remington industrial dehumidifier (cooling coil type )
has a rated moisture removal capacity of 4 . 1 pints/hr . at
75°F and 50% relative humidity .
This unit is portable but
also has provisions for connecting to a permanent drain ,
On
the basis of rated capacity, two of these units would have a
capacity almost equal to the estimated moisture removal
requirement during the first four weeks while the seeds are
being brought to equilibrium .
Thereafter, one unit would be
ample ,
Therefore , one dehumidifier is placed in each war e house
unit permanently with provisions fnr using a second one during
the early part of the storage period of whenever the need may
arise .
Some dehumidification would also be affected by the
air conditioning during cooling ,
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Air Conditioning:
Based on e st i mates of heat transmission
through walls, ceiling , and floor; heat of condensation; heat
from motors and light; and heat removal necessary to lower
temperature of seed , it was estimated that 36,000 BTU ' s per
hour air conditioning would be necessary for each storage
unit . The temperature i n the room should not be below 75°F,
because the capacity of the dehumidifiers would be drastically
reduced .
A standard household air conditioner for through-the-wall
installation is satisfactory for providing the cooling ,
Seed Processing Plant : When seeds are harvested , they
contain some undesirable material such as weed seeds , other
crop seeds , immature seeds , and i nert matter . This undesirable
material not only lowers the qual it y of the seed but also
takes up valuable storage space . The seeds can be processed
through one or more of the various clean i ng and separating
machines to remove the undesirable material and thereby upgrade the des irable seeds .
Figures 1 , 2, and 3 are drawings of a seed drying , processing , and storage facility at San Pedro Sula , Honduras .
It is designed for corn and rice and has a capacity of 1000
bushels per 10--hour day .
All the equipment in this plant is located on one floor
level . The machines are placed on individual bases 36 to
42 inches high . This arrangement allows for easy supervision
of the plant when it is in operation . Also the equipment can
be eas i ly cleaned and inspected before changing from one seed
lot to another . This , is a necess it y in mainta i ning seed purity .
The one-floor arrangement requires only a 22-foot side
wall for the processing building . This can be constructed
more economically than when a talle~ building is required .
Cleaning Sequence for Corn and Rice : Because corn is the
major crop, the design is based on complete processing of the
entire corn harvest before processing the rice .
l ,
Corn : The floor plan and sequence of processing
the corn is shown in Figure 3 .

The ear corn dryer is located near the rear of the
processing plant .
It is a batch type dryer , cons i sting of a
centrally positioned air tunnel sufficiently large for inside
inspections and ten 12 ft . X 14 ft . X 12 ft . bins , Heated
-12-

air enters the rear of the air tunnel, passes into the bins
through adjustable sliding panels beneath an inclined slatted
floor.
~he air then passes through the ear corn and is
discharged at the top of the bin . The dryer is completely
covered, allowing all-weather o peration.
It is equi p ped with
conveyors for loading and unloading the bins.
The dried corn is conveyed to the sheller as it is
taken from the dryer. An all-weather elevator spouts the
shelled corn directly to the air-screen cleaner in the processing plant or directly into one of the two ho p peredbottom storage bins.
The s p out to the p rocessing p lant has
an over-flow s p out, so that when the shelling rate exr-eeds
the processing rate , excess will be directed to either of
the storage bins.
The cleaned seed discharged from the air~screen
cleaner is then conveyed via bucket elevator to the p recision
grader and the seed treater, res pectively, or directly to
the seed treater.
After treating , the seed are bagged and stored in
the air conditioned warehouse.
2.
Rice:
The ' rice will be dried in a quonset
ty p e building equipped with fap , air tunnel, and latera~ air
ducts.
When ready for processing, the rice can be conveye~
by auger to the shelled corn elevator and s p outed to the
air-screen cleaner.
The clean seed discharged from the airscreen cleaner are conveyed via bucket elevator to the seed
treater . The seeds are then bagged and p laced in the storage
warehouse.
Space was provided for future installation of a
length grader if one should be needed .
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SUMMARY

The use of high quality seed is one of the major factors
in increasing food production in less developed areas ,
After seeds are produced , they must be properly dried,
processed, and stored in a suitable environment to maintain
their viability and vigor
The humidity ·in , a tightly constructed storage room can be controlled satisfactorily by
mechanical refrigeration, a dehumidifier - (refrigeration or
desiccant), or a combina~ion of booling and dehumidification o
0

Single floor seed processing plants allow easy supervision, easy cleaning and inspection , and economical construction o
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Ta ble I I I
Germinat ion percenta g es of sor ghum seed a fter va r ious
in t er v al s o f sto ra ge a t d i fferent temp era t u r es a nd r el a tive
h umidi t ies.
--

~

Rel a tive
Humidity

Temper a ture

%

OF .

Mont h s of S t o ra ge

0

2

4

8

6

H)

I2

20

50
68
86

95. 2
95 .2
95. 2

93.5
9 4. 0
93.2

9 4. 2
94.2
92.5

95.7
94.7
95. 2

95 . 7
95.0
93.0

94_ 7
96 _5
94.0

96 . 5
95 . 7
94.5

40

50
68
86

95 .2
95. 2
95. 2

94. 2
93 . 0
93.0

93.7
93. 7
93.7

95.0
92 . 7
95 . 5

95.0
93 . 7
93 . 2
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